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ABSTRACT

The experiment was aimed to evaluate the effects of sulfur dioxide (SO,)
treatments, and storage temperatures on the anatomical, physical, and chemical properties
of longan fruits cv. “Biew Kiew” and “DAW?” changing during storage. The physical and
chemical properties of longan fruits were recorded initially and during storage period.
The postharvest quality was depended on cultivars and the postharvest management. In
longan fruits cv. “Biew Kiew”, the treatment of fresh longan fruits with SO, treatment
combined with the suitable storage condition improved the overall longan fruit quality,
especially on inner and outer peel tissue and aril color than no SO, treatment. Treatment
stabilized peel color with no subsequent loss of color during storage (fruit color were
bright — yellowish color), while no SO, treatment showed more scarlet than orange-red
(hue angle; H', decreased), became darkened (L~ decreased), and less intensely red
(chroma; C", decreased). Under high storage temperature (7 degree Celsius), the outer
peel color was more browning. Additionally, color was extremely changed as affected by
storage durations factor, the peel color in both inner and outer became dark brown color

when the storage duration increased. After SO, treatment, pH value of peel tissue
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significantly decreased. However, pH value of aril tissue was significantly increased
(4.32 and 6.88, respectively). These changes stated similarly with the effects of storage
temperatures. Moreover, the pH value of peel and aril tissue increased gradually over the
storage durations. The activity of polyphenol peroxidase (PPO) enzyme in control fruits
(no SO, treatment) was gradually lower than SO, treatment. Fruits exposed to cool
storage temperature (2 degree Celsius) exhibited a low PPO enzymatic activity compared
to those kept in high storage temperature (742 degree Celsius). Moreover, PPO
enzymatic activity significantly increased over the storage durations. SO, treatment had
no effect on the weight loss of longan fruit during storage. The main factors affected the
percentage of weight loss were storage temperatures and storage durations. The
percentage of weight loss gradually increased when the storage temperatures and storage
duration increased. The fruit stored in low temperature (2+2 degree Celsius) combined
with SO, treatment was less water loss than no treatment.

For longan fruits cv. “DAW?”, the SO, treatment did not affect on aril color
changed, while the storage duration was the main factor that affected on the change of
aril color. The aril became dull yellow color after stored for 8 weeks. For the inner part of
peel color, the longan fruits with no SO, treatment and stored under 7+£2 degree C was
more darkened than that SO, treated and stored under 2+2 degree C. The pH value of
peel tissue decreased significantly after treated longan fruits with SO, (4.30), when
compared with non SO, treatment (5.36). However, SO, treatment did not affected on pH
value of aril. The storage temperature did not effect on pH value of peel and aril changed.
On the other hand, pH value of peel and aril tissues increased significantly in the long
term of storage. The storage duration did not affect only pH value of peel and aril
changed but also affected on weight loss of longan fruit. The weight loss increased
significantly during long term of storage but it was not affected by SO, treatment and
storage temperatures. All treatments did not affect on PPO activity.

The post-harvest quality was depended on cultivars and the post-harvest
management. The SO, treatment in combination with cold storage temperature could

maintain the good peel and aril color that correlated to inhibited polyphenol oxidase
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(PPO) enzymatic activity. Unfortunately, the excessive of SO, treatment reduced fruit
quality, especially under high storage temperature (7+2 degree C). It lost membrane
integrity, and increased the membrane electrolyte leakage. The membrane damage
allowed PPO to be activated that revealed the coloration of browning. In addition, these
conditions significantly reduced the content of polyphenolic compunds.

There was a large variation in the content of the gallic acid and ellagic acid
compounds, which depended on the varieties and treatments. The ellagic acid content was
found in the peel and aril tissue, while gallic acid was not detected in both tissues. This
may be related to a severe cellular disruption in these fruit, which was produced by a
release of the PPO linked to cell wall and led to decrease of ellagic acid and gallic acid
content. Ellagic acid content in aril tissue was significantly decreased after SO,
treatment, while the content was not different in peel tissues. The ellagic content in both
peel and aril tissues had a reverse correlation along the storage duration. Ellagic acid
content was highest in fresh tissues, while the content was decreased significantly during
long — term of storage. The cool storage condition (2 + 2 degree C) could maintain the
high content of ellagic acid in both peel and aril tissue, while the content of ellagic acid
decreased significantly under high storage temperature, especially in aril tissue. Ellagic
acid was not detected when stored under high storage temperature. During storage, the
content of ellagic acid in peel tissue decreased significantly, and was not detected after
stored for 6 weeks. In aril tissue, the ellagic acid content completely declined after stored
for 2 weeks under cool storage temperature (2 + 2 degree C).

The sulphite residues could detected immediately after SO, treatment in all part of
longan fruit, especially on peel tissue, but the residues was significantly decreased along
the storage durations. However, in longan fruits cv. “Biew Kiew”, sulphite contamination
still high in peel tissue (900.20 mg kg™) while found in aril only 0.17 mg kg™'. In longan
fruits cv. “DAW?”, sulphite contamination still high concentration in peel tissue (350 mg
kg') after stored for 8 weeks, while sulphite contamination was not found in aril after

stored for 4 weeks. The data obtained from this study suggested that the optimum of SO,
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concentration and cold storage temperature could prolonged the post-harvest quality and
extend shelf life of longan fruits.

The microscopic anatomy were assessed using a stereomicroscope, light
microscope (LM), scanning electron microscope (SEM) and transmission electron
microscope (TEM). It was found that there were many natural crackings on the outer
surface of longan pericarp. The surface cracking also impaired the physiological function
of the cuticle and increased water permeability, which may cause water soaking at the
inner side of the peel. The injured cell would accelerate the oxidation of phenolic
substances and the oxidative products resulted in dark color of inner and outer peel. The
membrane damage allowed PPO to be activated that revealed the coloration or browning.

In addition, these conditions significantly reduced the content of polyphenolic compunds.
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